Laryngoscopes for anaesthesia were developed from those created by bronchoscopists, although their needs were quite different. For the bronchoscopist, the laryngoscope was a guide for instruments as well as a tool for illuminating and visualising the larynx. Originally, anaesthetists also used laryngoscopes as a guide for the passage of flexible insufflation catheters, a requirement that became obsolete as endotracheal tubes were developed. Despite this, in the 1940s most anaesthetic laryngoscopes still utilised straight blades with a C-shaped cross-sectional profile.
In 1942, Cassels suggested that a curved laryngoscope blade would provide better exposure of the larynx. This was not a new idea. In 1913, Janeway had suggested that the laryngoscope blade should be curved to achieve "a slight forward bend of the catheter" 1 . Later, the straight Miller blade was developed with a curve two inches from the distal end, with Cassels stating "the value of the curve in his instrument may have received too little attention" 2 . All of these modifications were essentially just a slight lifting and flaring of the tip of a straight blade. It was an incidental observation that was to lead to a revolution in laryngoscope design.
As described by Sir Robert Macintosh many years later, "Then one morning I had a bit of luck and the nous to take advantage of it" 3 . Macintosh had been assisting with the insertion of a Boyle-Davis gag for a tonsillectomy when he realised that the vocal cords were clearly displayed. "Before the morning was finished, I had Richard Salt (a really excellent chap) in the theatre and he later soldered a Davis blade on to a laryngoscope handle and this functioned quite adequately as a laryngoscope." Crucial to this new design was not just the curve, but the realisation that the blade did not need to be passed over the epiglottis. Once the design was perfected, Macintosh described the technique:
The new laryngoscope is designed so that when its short curved blade is in position the tip will fit into the angle made by the epiglottis with the base of the tongue...If the laryngoscope is now lifted the base of the tongue will be pushed upwards; the epiglottis, because of its attachment to the base of the tongue, is drawn upwards and the larynx comes in to view. 4
Left: Laryngoscope with C-shaped cross-sectional profile. Right: Z-pattern cross-section of Macintosh blade.
This technique improved the view of the larynx but also the ergonomics, minimising force on the teeth. It was particularly valuable at the time; muscle relaxants were not in common use and this new technique was less stimulatory: "I can expose the larynx more easily and at a lighter plane of anaesthesia than with any of the standard laryngoscopes" 4 .
Originally, the blades were handmade by Richard Salt who "...made some modest pocket money by selling them at a fiver" 3 . Macintosh did not patent this invention and the original commercial manufacturer was Medical & Industrial Equipment Ltd. Three technicians from the university department in Oxford registered the Longworth Scientific Instrument Company Ltd in June 1943 and began manufacturing Macintosh laryngoscopes-this company eventually became Penlon Ltd 5 .
In America, the Foregger Company manufactured the Macintosh blade after being sent one of the prototypes by Robert Macintosh. To his surprise, even though they were aware it was a prototype, they did not make any modifications, manufacturing from the one they were sent. The British model was refined further and the dimensions were changed. For this reason, even today the American Macintosh blade has different dimensions 6 .
Without Macintosh's knowledge, Richard Foregger took out a US patent on the blade. Many mysteries surround this patent, not least of which is its validity. The laryngoscope had already been described in the literature in Britain and was being distributed there; once something has been marketed it does not qualify for a patent. But more importantly, Foregger did not discuss it with Robert Macintosh who was apparently unaware of the patent for several decades. Macintosh had given Foregger permission to manufacture the laryngoscope but a patent implies that royalties were paid. When Sir Anthony Jephcott drew this conclusion in a draft of his 1984 publication 5 , Macintosh responded: "I have not the slightest memory of any patent being taken out in connection to the blade, either in America or any other country. What does shock me is that your writing infers that I was a party to it" 3 . Macintosh never earned any money from the equipment. The patent appropriately names Robert Macintosh as the inventor, but compounds the insult by spelling his name incorrectly as MacIntosh, the spelling currently used in America to market the laryngoscope 7 .
The Macintosh laryngoscope heralded the end of the C-shaped cross-sectional blade. The cross-section of the Macintosh blade is more of a Z-pattern and allows better visualisation of the larynx for insertion of endotracheal tubes. Interestingly, Macintosh ultimately believed the curve was not the most important design feature, the removal of the C-shaped cross-section and the indirect elevation of the epiglottis being more important 8 
. The laryngoscope
Further development of laryngoscopes for anaesthesiathe Macintosh blade went through many modifications in the early years, mostly due to changes in materials and manufacturing capabilities. Originally the laryngoscopes made by the Longworth company had a number engraved on both the handle and the blade. This was both a serial number and a way of ensuring the two parts stayed together; manufacturing accuracy was insufficient at that time to allow the blades to be interchangeable between handles, and some degree of hand-tooling was required in the later stages of manufacture 5 . Medical & Industrial Equipment Ltd and Longworth both used hinged fittings to attach the blade, the Longworth fitting being a removable hinge-pin and spring clip. Eventually they adopted the hook-on fitting designed by Welch Allyn, but only patented in the United States 9 ; these fittings appear in their catalogues from 1958 onwards.
Macintosh approved the development of two sizes of blade, adult and child. The Longworth company added a blade for babies when its first catalogue was published in 1947 5 . This was condemned by Macintosh as unnecessary and anatomically incorrect. Nevertheless, it became extremely popular, as did the larger adult blade, added shortly after this. By 1951, the Macintosh laryngoscope was available with four different sized blades in both Britain and America.
The Macintosh blade remains the most enduring and popular of designs, surviving even the transition into videolaryngoscopes. It has been suggested that it may not necessarily provide the best laryngeal views but that it became extremely popular due to the prevailing conditions of the 1940s, facilitated by its commercial availability and Macintosh's connections with industry 10 . Whatever the reason, our continued dependence on the Macintosh blade seems to justify Sir Anthony Jephcott's statement that: "Your invention must rank as the most numerously and widely made durable item in the history of anaesthesia" 11 . C. M. Ball, R. N. Westhorpe Melbourne, Victoria
